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respect to both the arth’s equator
and the Moon’s orbit plane. This im-
aginary plane, along which the probe
moves during the first part of its flight,
does not rotate with the Karth. Im-
agine it pinned down to the center of
Earth and to some stars out in space,
and thus fixed in its direction.

Now if the Earth were a perfect
sphere and were the only body in all
the Universe, the probe would con-
tinue throughout its life to move in
this first plane. In such a case, its tra-
jectory would be easy to compute,
and could be done with a pencil and
paper. Unfortunately, the Earth
not perfectly spherical nor is it alone
in space. Both the bulge around the
Earth’s center and other bodies, par-
ticularly those near by such as the
Moon and those which are very heavy
such as the Sun, pull the probe out
of this ideal plane. Actually, until the
probe moves quite near the Moon, the
Moon's gravity is not important. And
until the probe moves several million
miles from Earth, the Sun’s gravity
has only a negligible effect.

If the probe were a satellite, it
would swing around the Earth in this
plane from then on, going south of
the equator on half of its orbit and
coming around north again on the
other half. But Pioneer I'V was not a
satellite. [t had enough speed to es-

cape from Karth forever. It started
its flight north of the equator, a few
hundred miles away from AMR,
Florida. Then following its plane of
motion it coasted down across the
equator to the southern hemisphere
and then kept right on going. It never
returned to complete an orbit around
the Karth, but continued to move out
into space on the southern portion of
its plane of motion.

It was intended to pass quite close
to the Moon, and since by this time it
had moved onto the southern portion

of its plane of motion, 1t could inter-
cept the Moon only if the Moon, tor

was south of the Larth’s equator at

intercept. This meant
that the probe had to be fired during
that portion of the month when the
Moon is south of arth’s equator.

If the probe should pass quite close
to the Moon, its motion would be
changed by Moon’s gravitational field.
Another plane of motion would be
temporarily established this time cen-
tered in the Moon. Then, as the
probe moved further away from both
Farth and Moon, the gravitational
field of the Sun would eventually
control its motion. Thus the third and
final plane of motion would be estab-
lished, this time centered on the Sun.
The probe becomes an artificial planet.

the time ol
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